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METHOD AND APPARATUS FOR R-F ABLATION 

laflggmmfl of tug invention 

This invention relates generally to the field of devices for cardiac surgery, 
5 and more specifically to devices for R-F ablation of cardiac tissue. 

The present invention is directed toward treatment of tachyarrhythmias, 
which are heart rhythms in which an chamber or chamber of the heart exhibits an 
excessively fast rhythm. In particular, the present invention is directed toward 
treatment of tachycardias, which are due to the presence of ectopic foci within the 
10 cardiac tissue or due to the presence of aberrant condition pathways within the 
cardiac tissue. 

Therapies have been developed for treating tachycardias by destroying 
cardiac tissue containing identified ectopic foci or aberrant conduction pathways. 
A variety of approaches have been taken, including application of electrical energy 

15 or other forms of energy to destroy the undesired cardiac tissue. As examples, 
ablation of cardiac tissue has been accomplished by means of radio frequency 
electrical current, microwave energy, heat, electrical pulses, cryothermy, and 
lasers. At present, ablation using R-F energy is perhaps the most widely 
practiced in the context of ablation procedures that can be carried out by means 

20 of a catheter, inserted into the closed heart. 

Most R-F ablation catheters employ electrodes which are intended to 
contact the endocardium of the heart, or, in some cases as in U.S. Patent No. 
5,083,565, are intended to penetrate the endocardium, and enter the myocardium. 
In general, R-F ablation catheters are effective to induce small lesions in heart 

25 tissue including the endocardium and inner layers of myocardium, in the 
immediate vicinity of the electrode. However, the medical community has 
expressed a desire for devices which produce larger lesions, to reduce the 
number of applications of R-F energy (bums) required to effectively ablate the 
cardiac tissue associated with the tachycardia. 

30 R-F ablation causes tissue in contact with the electrode to heat through 

resistance of the tissue to the induced electrical current therethrough. The actual 
extent of heating is somewhat unpredictable. However, temperature tends to rise 
as the duration and amplitude of the R-F signal increase. Heating of the tissue 



Aiteuijou esjMjamo pino/w 6uaiego jo Buiuinq qoiqM je lujod aifl puoAeq Buipuapca 
'|Bu6!S j-y am jo uot}eoj|dde pa6uo|OJd e joj 6uiMO||e 'anssij am jo 6u[ieaijJ8A0 
GuguaAejd Aq Suisse jeqynj uunq am 6uunp uoipios aAjpnpuoo am jo 
uoneonddv eeje japiM e jeAO juejjno |eoupa|d am jo uojjeondde jo eeje e/upajje oe 
am Bujpeajds Aq 'uoisei am jo azjs am 6uipuedxe uj pjsse 01 paAaneq si tpiqM 
'peonpej si juauno jeoupaie peonpui aq) oj eouepjsej ||BJ8A0 '(xz Aia^uijxojdcte) 
apsniu oeipjeo jo (xjr£ Aiepuijxojdde) pooiq uetfl Ajwjpnpuoo jeq6jn ipnw e seq 
'e|duiexe joj 'uoiinios s,je6uja -epojpeie am jo Aiiuoia eqi ui pooiq eoeidsip o\ 
paAanaq sj puBis j-a eqi P uoneoijdde en joud pepefw uopnios eAipnpuoo am gg 
•epojpeie eqi ui sejnyede ejoui jo euo qBnojqi pei|dde si uo.qn|OS dAjpnpuoo 
am pue c MO||oq s\ epojpeje leoiieq am 'luewipoqiue pejjejejd s« ui A6jeue 
j-a p uo&eoi|dde Buunp pue ejojeq 'epojpeie am jo eaje am 01 uonnps s ( j86uia 
sb tpns uoijnios eAipnpuoo '0!ua6ouuqiAqjje-uou 'oixoj-uou e jo uojSjAOjd 
am si juaiuipoquie pejjejejd sii ui uojweAUi am jo pedse puoffippe uy 03 

■sasodind uoijeiqe pue Buiddew joj suoiieooi eidginw ui 
paoeid aq A|ejes ueo u os 'epojpeie leoyeq em jo leAoujaj 6uimohoj Buipaajq ou 
AiiBBuasse sj ejam 'uo&ppe u| |eu6js d-d em P uoReoadde em Buunp jepqieo 
am jo uogeooi am ezgiqeis oi saAjes os|e pue 'wnjpjeoopue em om\ uotpasut joj 
sapojpaie a>i!|-d|paau jo iqBiejis AiaAijeiej o\ pajedwoo se eje aoejjns pa6je|ue si 
ue sapiAOJd epojpeie |eoyeq am 'uogeiqe joj papuajuj ejis am ie uunipjeooAiu 
em o\u\ pdMejos aq o; pepuejuj apojpaia leoyeq e 6uiAoidaie jaiameo 
uoipiqe ue jo sueeui Aq pansjnd aje s{eo6 esaqi uoijeiqe j-y Aq paonpui 
suoisai am jo luepce pue ezis nejdAO am eseejouj o\ pue 'uojjeiqe j-a jo Aoeoyje 
pue Aouejsjsuoo em BuiAOJduui pjbmoi pepejp st uotjueAUj juesejd em 01- 

dspsaoi dm id xsemmns 

"Zei'ZZl'Q 'ON luejed "S O uj pesopsip s\ uiepAs qons euo uepuiejed ps e je 
ejnpjadujei epojpeie am ujevj.reuj o\ |eu6ts j-a em epinpoai o; pj^uoo >peqpeej 
miM uojpunfuoo u; 'epojpeie uoiieiqe em uji^jM e|dnooouuem jo uoisnpui g 
em uaeq seq uoueujoueqd stm 0} esuodsej euo 'enssij pejjeip am o\ epojpeie 
am jo Buppfp 'saseo aaios uj 'pue 'ssaoojd Bugeeq am jo uonesseo o\ speei mm 
uj qojiiM 'epojpeie uunpj em pue epojpeie j-a em uee/wpq eouepeduii qBjij e 
uj Buiunsaj 'enssi} em jo Buijueip jo uoipesstp esneo ueo )U)od uiepeo e puoAeq 

Z 



ISZ&Q/P6SM1D& 



18LSWS60/A 



paouBApe Sj jsjainBO eifl 'asn u| -Buped oepjeo joj aieudojdde sasind A6jaue 

moi p uoiteoydde Aq anssij yeeq p Buped pue jjeaq am uilrim stuejBojjoaie 

jo wjaiuajnsBauj se qons siopunj peiepj jaqp joj paAoiduie aq osie 

Aeui n epojpae *anssR yeeq oi ABjaue j-h Ajdde oj n apaqoaia jo esn am joj oe 

6uiMO||e 'h apojpaia oj. pajdnoo si pue 'gi 6unw sjixa t?2 jopauuoo |eoupe|e uy 

-anssj) yeeq 0}Uj paMejos Bujeq si n epojpaia enq/A 'n epojpaia qBnojqj pue 

jejetfleo eift qBnojifl uoflnios s,je6u!y ei# jo uoqeojidde joj SMO||e pue 'uognios 

s,je6u!u se qons pint} e/vipnpuoo jo eojnos e 01 pajdnoo aq o\ pepuejui si zz 

>po| jerri zz >poi Jani oj e/uje|aj jejaqjeo em p uoijepj Buimoiib 'si. >po| jani oj gg 

pawnouj si 02 junouj |eA!MS v 'aqnj leuieiut eifl p pue letuixojd eqi oj pa|dnoo 

si qi >po| jarri -paidnoo si qi >joo| jani qqqM oj 'peieoq s| gi Buijjij e jepqieo 

aifl jo pua letuixojd eqi jv 'JapiflBO aq; p iflfiuei eqi 6uiuuai 'aqnj leuiajui ue 

jo pua |ejsip aq} 01 peidnoo si pue jeiaifleo eqi p pua \e\s\p am ie pejeooi sj h 

apo-qoeie |eoi[eq 'Monoq v 'ORse|d eiquedoioooiq jaqp jo 'uoijei 'eueqiejnAiod p 02 

apeiu aq AeuJ qoiqM l zi qieeqs jeyio aAfteinstu ue 6ujsudatoo 'oi Apoq jejeqjeo 

paieBuoia ue sapnpu; jejeqieo am 'uqyjaAUj luesejd aq) o* Buipjoooe uogeiqe j 

-H Sutuuojjad joj peuBjsep Aueojjpads jepiReo e p MeiA ue|d e si 1 ajnBy 

$}udui!0O4uia 0dxidjdid dm |9 udndlidsaa 0e||etf a 

91- 

■epojpaia 

leoijeq eqi oj ABjeue j-y p uoijeoiidde 6uunp pue ejojeq uotmios eAipnpuoo 
jo uogejisjujuupe joj snpjedde peieoosse eqi saiejisnm g ajnBy 

Z pue 1 sajnBy u| paiejisnm jejeqieo aqi jo epojpaia 
jeoiieq aqj p siueuijpoquja eyMjemejie avsjisnm 9 pue V 'e sejnBij Ot 

% ajn6y u\ 

peie^snii! jeiaqieo aqi p pua |e^ip am qBnojqj mgia AeMejno e sj z ajnBy 

a uoiUjeAU) juesejd am o) Buipjoooe 'uogeiqe j-u p poifleoi 
pdAOjduuj aq) uuojjad 01 pejdepe jaieqieo e p MatA ue|d e # s| |. ajnBy 

sBOpfiSJa dm ^ udndud&da J3pa s 

'uogeooi 

jeinoryed e \b ABjeua j-u jo uogeondde Aq paonpojd uojsai aq) p ezis iiejaAO 
aqj uj aseajoui ue 01 eyiqiouoo o\ paAajjaq aje sjopej esaqj p qpg jnooo 

G 



IK80^.6SO/JOd 



paAo|duu9 aq Abuj *os jo ainuiui auo '*6a 'A6jau8 d a IP uojieondcte pa6uo|OJd 

e 's6u!H9s asaqi jy 'I Jaqiunu 6ui»8S 6ui«no 7 jaqumu Bugles uoijBinBBOO 

'S9Z on \Bpovi 'JOjBjauaB |B0i6jnsojp8|8 puejq aiuojpuaia e paAo|duia 

9abl| sjoiuaAUj juasajd am 'uoRB|n6Boo-ojp9|9 ub 6ui«no joj p9Ao|duj9 oe 

pue aiqeiiBAe A||Bpjauuujoo adA; am p 'aainos jaMod iBofijnsojpaia j-a ue 

oi pa|dnoo sj *2 jopauuoo leoupaie 'auut* p pouad pajtsap eifl joj pajaisiujiupB 

uaaq saq uoiinjos s t ja6uju pue 'pajBOOi uaaq ssq apojpaia am jayv 

•uojsai jB|n6aj 'p8||0JVJ00 
U3S jnq Ja6jB| b 6upnpojd ui Suisse A6J9U9 j-a P AjaAipp eq; oj joud satfiujui qz 
OMt p pouad e joj uoimios s ( jaBuia p AjeAyap jBtfl punoj 8ABi| sjojubau! am 
'uoijBjuauuuadxa |eujiue u| 'paieiqe aq oj enssi; eqi oiui paMajos s; n epojpaje 
9iR ip!t|M jb euiti aifl je jo ajojeq u|6aq p|noqs uognps s,ja6u!a P Aj9ai|9Q 
-aienbape aq o\ punoj uaaq ssq ajnssajd ouaqdsoujqe uotmps p aininuj 
jad oo i. BuuaAijap p eiqedao uojvips s,ja6uju p aojnos b 'uohusau; yjesejd OS 
am p sasodind jcy 'j9A9moh MO|aq g ajnSy ifliM uoipunfuoo ui ite^ap ajouj 
uj passnosip sj aojnos aiBudojdcte uv "uojinios s ( Jd6u;a p aojnos pazunssejd 
e 0} p8|dnoo sj zz >poi JQ n I 'uoijeooi paj;sap eifl o; paoueApe ueijM 

H aipaau MO||oq 

sir oj jejeiRBO aq) p pua iBuujxojd aqi tuoj) jajsuaj) antxioi i: i. joj sepjAOjd Apoq g l 
je;eiRB0 aqj uilrim eiqeo enbjo; v 'Apoq j9J9ljjbo aq) Guqepj Aq anssj) yaaq 

OJUl P9M9J0S Sj V. UOjlBOq pdJISdp 8Lfl IB pajBOO| SI H 9|p88U MO|)Oq 9LR U8L|M 

-sagajRua jjeifl u; aouajapj Aq u|8jeq paiBJodtoouj aje sujejBd qojqM p qpq 
<a |B ia 'aiequjBO o\ panssj '099'090'Q on iuaiBj STI ui pasopsjp sb ajjM8p!n6 
aiqapauap e jo '£661. f 8l M^W paqsnqnd >2ZKl/86 OM uoReoiiddv Wd 01 
10d uj pasopsjp sb ( }8|A£ ajqapanap e p suaauj Aq yaaq b uii^m aijs pajjsap 
em oi paouBApe aq Abw jajsifleo ai# 'AidAiieuja^v 'sagajgua Jiaqt ui aouajapj 
Aq Ujajeq paiejodioouj aje sjue^d ipiqM p qpq 'jausi o\ panssi '£6S'M)I»'Q 
on VJ8;sd STI u; 8|duiexa jo| 'jaiaifleo apinS uogejiiByuoo paxg e p sueatu 
Aq jo '-p ja jaBpag oi panssj 'tOZ'OEO'9 'on waiBd STI ui pasopsjp sb 'eidiUBxa 9 
jo} 'jaiaqiBO aiqBp;n6 jo aiqajaais e umop passBd Bupq Aq uoipsooi pajtsap 
aid 0) pap;n6 aq Abuj ja^igao am 'sajnpaoojd uogaiqe ±u miM paAo|duja 
Aftuasajd Buiddaui obipjbo 0; jbiilujs uoiqsei e ui BuiddBiu obipjbo p suaauj 
Aq payguapj AisnoiAajd uaaq ssq AiqBjapjd qoiqM 'uogsiqe jo^ ejjs pajjsap aio oj 



18Z.S0/S6OAV 



pauijep qpd paie6uo|a am peAoiduje 8J9M epojpeie Mouoq 'mSie^s e ji jnooo 

m6jtu se 'ejnssejd oynejpAq 0} anp a*is uoiyasu; sjj jo jno pe>peq aq 01 epojpeie 

em Sujsneo 11104 epojpeie am qSnojift uqmios aAipnpuoo jo uogeoydde oe 

aift sujaAajd apojpaia aqi p edeqs |eoi|eq am 'uoijippe ui 'ABjeua j-« 

am jo uo|ieoj|dde Buunp Ajqegej jepqpo am joipue 0) saAjas osp pue luajed 

suued pejp eAoqe am ui pesodojd sepojpeia a>ni-e|peeu am 01 pajedwoo se 

eeje eoejjns paseajouj Aneiju^qns e sepiAOJd oste apojpaia leonaq am 

-apojpaia am jo esooi 6ui>jeejq spp p >|su am asrej 93 
pus 'epojpeie am jueoefpe poqq am jo 6ui»op esneo Aeuj weejppoqq em oj 
paydde ASjeua j-u 'jeAoejow *a^s apojpaia am jueoefpe yeeq am uilrim pooiq 
em ui pejedjssip sj paydde A6jeue em jo uoiyod |efluepqns e jem «nsej em iflw 
'uopjeoopue em pewoo A|diws ipiqM 'sepojpeie uoipiqe d-U leuo^ipeji ujojj 
sjejjip sim 'iiasii enssg em o; peiiujji si ABjeue d-U 10 uoipoydde 'uueejppooiq os 
em 10 jno 4 enss» yeaq em uimiM pepooi A|ep|diuoo pue ojui pe/wejos 
s| epojpeie em esneoeg epojpep uo.qe|qe ue p jxejuoo em ui pspyeueq 
A|je|noiyed eq o\ peAayaq s; n epojpeie 10 uojpjnByuoo leoyaij am 

•eipjeoAtpej em miM pajeposse 'Ayupe 
ojdope jo uoipnpuoo juejjeqe u| Bugedpiyed \\t\s s\ epojpeie am IP AyupiA gi 
am u) enssp em jemaqM pue sjsisjed eipjeoAipej em JemeqM Buiuiuuepp ui 
Pjsse oj jueiudinbe Buuojiuoui o»3 pe|dnoo eq osp Aeuj n epojpeie em eas 
uotsei iiBjeAo jo eieiuiise qBnoj e e/\uep 0; pesn eq ueo n epojpeie em 'Mons 
sy ezis uoisei jajeejB am 'uojsai snouaBotuoq A|dAge|ej 8 Buiuunsse 'pioqsejm 
Buped em Jaq6|q am iem aAeyaq sjoju8aui am -anssjj oei pjeo 10 uojpzueiodep 0 1 
e asneo 01 eAipejje |8Ae| A6jaue uinwiuiui em Buruiiujepp pue 'irpim jo 
eprqjidaie es|nd Buue^e Aq *6*e 'spAei A6jeua 6uueyip p sasind Buped BupeAyap 
Aq pejnseeuj eq Aeiu ppqsejm Buped Pioqsajm Buped em ejnseeuj 01 iduieue 
ue ui ejis uojsei am o\ pejeAijap eq Aeuj ABjeue Buped oeipjeo pue *je>|eujeoed 
oeipjeo e O) peidnoo eq Aeui n epojpeie em 'uogeiqe j-u Jeuv 9 

'uojsei am *o eas eAipejja am aseejoap Ayenpe Aeuj 'saujij uotpoydcte 
d-U jeyoqs ipns u; 'uoimios s^aBum am jo paya Buyooo em iem sjeedde « se 
'pajeoipuweiunoo ^ Aeui spuooas 02 uem ssa| spouad euug 'jeAeMoq ( peAo|duie 
eq Aeui spouad auii) jassej jo japejQ 'uoisai panojiuoo 'eBjei e eonpojd o; 

S 



[SZ80^6Sfl/XDd 



ISLS0/S6O/A 



Ofr '8B syod jixe |euoj«ppe leifl uoijdaoxa am mum h epojpeie 01 spuodsexioo 
*e QJnOy ut peiejjsniij ( ge epojpeg -pue lejsip s\\ se pejeooi pod jixe e|6uis e 
BuiAeii eqm MO||oq a sasuduuoo z BmBij u\ apojpaje am 2 ejnBy ui peiejisniij 
epojpeje leojieq em p sweuijpoqiue ejeuiep eieflsnin 9 pue 'e sejn6y oe 

•J919LfleO 91R |0 

Lft6ua| am Buo|B 'te pue ge shoo ppiu am ejeinsuj oj pue jaiaqjeo etfl joj jouepce 

Lfloouis e apiAOjd o\ qioq seAjes zv SAeeis a/uieinsui -uojpeuuoojeiuj leojuetpaui 

jo 6uuep|os ^ujpidM p sueaiu Aq n epojpeie o\ pe|dnoo A||eoupe|a eq 

HIM sni# pue jopnpuoo A|uo aq» se eAjes him *e pue Z£ shoo aqj 'pesn sj Bujqnj 93 

apiujjAjod j| 'jaAaMOH n epojpaie |eoi|eq pue frg pue zz shoo |ejeui ueeavpq 

sj oe Buiqnj 'pejejpnii! sv sjopnpuoo se e/ues osje p£ pue z£ shoq 'Ajejjiue 

sjj uj eouejepj Aq uiejeq pajejodioouj *|.Zfr'99l/g on luaied STI u; pequosep s\ 

aiqeo anbjoj qo^M 'paAoidwe sbm epseuu \n 'e>|seijo jo Aueduioo Buunpepue vt 

uoj6ay a>|en Aq pejnpepueui se aiqeo enbjoj e 'sjojueAui am Aq peAoiduie at 

saoiAap oypads eiR p aseo am ui aiqeo anbjoi e epuvojd 01 'suoipejip 

aysoddo uj punoM aje qojqM '^e pue z£ shoo omj aje oe sqnj 6ujpunojjns 

•apsntu oetpjeo am ojw paoueApe si ji se epojpaje am P syod lixe 
am jo 6ui66n|d sjueAejd pue 'oe 6ujqn^ p uatuni am jo Aouejed am Buiuieiuiew 
uj sjsjsse aseo siir uj uoiyips s,je6uju jo mou em -eiqjssod jj 'e«s epojpeie qi 
em 0} uiepAs jeinoseA am qBnoim Jejameo a6essed Buunp n epojpaie o\ Buiqnj 
am i|6nojm uoiyips s.jeBuiu p mou Apeejs e A|dde o\ pepueuiwooej si 11 seseo 
emos uj lepjjeueq aq Aeiu pue 'leqMaiuos Auuqpcan am seoueque jepqieo am 
p AjiAjpnpuoo ||BJ9A0 am Bupnpaj anqM ( 6ujqru apiuiiAiod p asn aqi -ja^meo 
em jo Ayupnpuoo iiejeAO em Bupueque pue t?z Jopauuoo |eoupa|9 01 fr V 01 
epojpaie Bujjdnoo 'jopnpuoo leuoi^ppe ue se saAjes Buiqrn |eejs ssaiuieis am 
'uogueAui luesajd am u| 'Buiqn) |eeis sseiuieis 10 jo Bujqm epjuiiA|od jo pejeouqei 
eq Aeuj oe eqn; 'OAoqe pessnosip se '81- >po| jeni miM uoReoiunujiuoo unj uj 
si pue je;ameo am jo pua |eujixojd am 0) spuepce oe eqni oe eqnj e 10 ueuini 
leuje^ij em MljM uo^eojunujujoo uj si qoiqM gz ueuuni (eujaujj ue lrim pepiAOJd 9 
si n epojpeta |eoi|aq )em uaes eq ueo v. 'MeiA sim u| 'i ejnBy uj peiejisnii; 
je^m^ ®m P pue em t|6nojm uojSjeA AeMeino e seiejisnii; z ejnBy 

enssi} yeaq am P jno pue ajpaau am Buop 
pinu eAjpnpuoo p e6e>|ee| p Ajijiqissod em seonpej osje epojpeie |eoj|aq em Aq 

9 



l$Z$QfP6S01SD& 



I8Z.S0/S6OM 



Pios pue <a ou| \eo\pow >pqg Aq pajnpejnueuj Ajiepjaujujoo si qoiqM 'papi/void 
si oot jp/uasaj v 'I 0Jn6y ui pejejjsnii! jepifleo ifflM uoipunfuoo uj paAo|dwe 
aq Aew ipiqM uonnps s.jaBuju joj aojnos pazunssajd e sai&qsnnt 9 ejn6y 

'09 pue 89 '99 suod apis p sueetu Aq A|uo pesuedsip aq him uotjnios oe 
s,jaBu!U jeqi os '8fr epojpaia uiifflM uaiuni em jo 6uiuedo ppip am s>|oo|q 
AjeAfpaya 09 eidnooouueqi aqj pblr papu aq pinoqs if sajwv eidnooouueqi aq) 
jo auo 0} paidnoo qoee 'aoiAep aqj p pua leiupcaid eiR je sjopauuoo leoypaia 
leuoflippe omj Buuinbaj 'paieinsui aq Aeiu sajiM eidnooouueqj qpq 'AiaAtjeujauv 
•8fr epojpaia 01 papauuoo jou ajtM eidnooouueqi aifl 01 uojpouuoo M0|[e 92 
01 japjo u; c 9 ejn6y uj pa]aqsn||j jueuijpoquje am oj peppe aq o; eAeq pinoM 
jopeuuoo poupaie psuo&tppe ue *at> ejnBy p epojpaia eqi Aotduia 01 japjo u| 
a 8fr epojpaia p jouaju! eqj o\ paidnoo A|duujs si jeqp eqi pue 'paieinsui si. 39 pue 
fr9 sajjM eidnooouueqi p auo A|uo ie ie xouuei 01 panssj iuaied peip-eAoqe 
aqi u| paquosap se apojpaia aq) 01 paydde ja/wod p iojiuoo >peqpeej ui asn joj oz 
'epojpaia 914 p dn aqi ie ajrqejeduiei aq; jojjuow 01 pasn aje pue 8fr epojpaia 
uiljjim uaujni aqi q6nojqi spje/vopeq puepce t9 pue gg sajuw eidnooouueqi 
8fr apojpaia p pua pisip aqi ui peiBoq 09 eidnooouueqi e qiiM paptAOjd 
s| 8fr epojpaia 'aseo siqi ui *j8A9moh h apojpaia 01 AnejeueB 6uipuodsejjoo 
luaiwpoqwe aAneuiaue pjiqj e si 9 ejnBy ui pajejpnni '9* epojpeg gj. 

W epojpaia p qtfSuai ajRua aqi 6uo|e puapca Aeuj jo 'h? apojpaia 
p uofljod paieinsutun 'pesodxe aqi 01 peiiuig aq Aboj spod jjxa leuoRippe 
asaqi epojpaia lrim uoipunfuoo ui peAoidwe aq osie Aeoi efr ejnBy u; 
peiejpniji zv pue otr '88 syod o; Buipuodsajjoo suod ipca leuogippe 'Aneuoiido 
-apojpaia aq) p uoiyod |eptp eqj oj A6jeua j-u p uoneoydde aqi siiaiy qi 
dAdais a apojpa|a aqi p uogjod leujpcojd aq; sj8aoo qoiqM 'g^ 8Aae|s 8Ajie|nsu| 
ue p uogippe aqj irim jnq 'n apojpaia 0) Buipuodsajjoo epojpaia [eoyaq e 
p lueuiipoquja aAj^ujaue puooas e si ^ ejn6y u; patejisnm 'ft epojpeig 

# uo|in|os S.J86UIU p Buisjadsip pue Buisuadsip 
uaAa ue joj epiAOjd oj 'apojpaia aqi p aouajaiainojp yni eqi punoje peoeds 9 
syod dAeq 0; eiqejisep pdAdyaq si u 'Aiqejapjd '99 epojpeja p qjSuei etR Buop 
pue 9£ apojpaia p aouajdiainojp aqi punoje uoiqsej pajisep Aue u; paoeds 
aq Aeuj pue 'payup jasei aq Aeuj zp pue '99 sviod *xneq etR p iflBuai aqi 
Buoie uoRnios s fl jaBum aqi p Bujsuedsjp joj BuiMoye 'pappe uaaq aAeq zv pue 

z 



I8Z.S0/S6OAV 



SZ 

ruiiep 8M 'uoflBOUpeds eAoqe am i#im uoipunfuoo u| 

'Siuiep Buimoiioi 

eift iflJM uorpunfuoo ui 'Butyiug ublr jaiRej ■AjBiduuexe pajapisuoo aq pinoys 
aAoqe pessnosip luauiipoqiue sir 'ipns sy *||8m sb e|qB>|JOM aq Abw spjn^ 
8Ajieujd}|H jaiflo 'uortiios s.jaBuiu paAoiduua sablj sjojuaAUj aip a|jL|M 'Ajjeiiuiis OS 
•paAoiduja aq Abuj uortiios s ( J86ujy jo mou sir 6u!||04uoo joj (sduind uoispajd 
Be) suusjueipauj 8arblu8«b 'sjuaiuipoqiua iBpjeuuiuoo ui jeift pajedpnue 
Sj ji ( A|jB|tiU!S *uorjB63saAU! |eojuip uj Ajjuasajd sjaiaiflBO uogeiqa j-u o\ jbiiwis 
'aiqBpa^ap jo aiqejaais ajB saAjesujam ipiqM sjeiaiRBO o;u| paiejodioouj aq osjb 
Aew dAoqe pasopstp sruBJBdde ojSBq atR jbia paiBdpiyje si y. 'uorbooi pajtsap gj. 

je ja;anjBO aiji 6u!UOQisod pue 6uioubapb joj (bjwa epinB jo jaieiflBO apin6 
e Be) luauiep puooas e sajjnbaj 9aocjb paiejisnni lueiuipoqiue ai# e|iM 

•j. ajnSy ui paiejisnii! asoiR 
01 puodsajjoo siuaiuaja papqai jaiRO nv '(epos o\ umbjp iou) ZOZ apojpaia 
aiB|d punoj6 e 01 pub vz Jopeuuoo iBoupaja oj peidnoo 'ujjoj >po|q isuoipunj qi 
u\ pajBJjsnii! s] ABjeue leoupaje j-u BuipiAOjd joj 002 JOjejauaB iBoiBjnsojpaia 
uy -apojpaia eip 01 uoanps s.Jd6utu jo AjaAjjep ButMop 4 (i ejnBy) 
trt apojpaie q«M uojjeoiunwwoo ping uj si ujrn uj ipiqM 'j, ajnBy ut papsjisniij *zz 
ypq jani am o) paidnoo si HH pjjuoo Moy "sajBj mob |o Atyiqaisnfpe [Buogppe 
jpj smoijb SJ0JU8AUI am Aq paAoiduua srqBJBdda |BVJauuuadxa aiR ui 'ipjqM 4 tot 9 
yjauj8|8 iojujoo moh puooas e oi peidnoo si zoi \omoo Moy -ainujui jad oo \. jo 
sdojp 02 P Ml moh e QpiAOjd 'atdwexa jo; 'Abuj ZQV |ojvjoo Moy 'WH J^U bja 
'got iojiuoo mou oi ajnssejd aj8t|dsoaqe auo je uognios s ( ja6uju sapiAOJd pue 
uoiyiios s.jeBuiu suibwjoo jioAjesaj em \,duind aujOH. eumu puejq am japun 

8 



lSZ80/*6SO/X3d 



•A6J9U9 j-u jo aojnos pies o\ pue aipeau mohoii pies 01 peidnoo 
'Apoq jejeifleo pies Buoie AiieuiprniBuq Buipuajxe *aqnt aAipnpuoo e sasudwoo 
Apoq jepmeo pies utaieijM z wrap O) Buipjoooe uuajsAs jejeifleo v 8 

*A6J8U9 

j-U P eojnos pies 01 pue eipaeu Mouoq pies 01 pajdnoo 'Apoq jaieifleo 
pies 6uo|e A||eu!pnji6uoi 6u!puejxe 'eiqeo jejsuen entuoj aAipnpuoo e sasudiuoo 
Apoq jaiaqjeo pjes uiajeqM z wrap 0} 6uipjoooe wejsAs jaieifleo v L 

•Apoq 

jajagjeo pies 6uo|e AneuipnjiBuoi 6uipuapo 'aiqeo jajsuejj antuo; e sasudwoo 
Apoq jaiatReo pies uiejei|M i uutep o; 6uipjoooe uiejsAs jaieifleo v '9 

•mou pinu 6ui||OJ}uoo joj sueauu 
e pue piny. aAipnpuoo pres Buoeiuoo jiOAjesej e sasudiuoo sueauu AjdAjpp 
ping aAipnpuoo ptes ujdJeijM p tuiep o; Buipjoooe oiajsAs jeieifleo v *S 

*uotmios s,ja6u!U 6uuaAi|ap joj sueaui sasudwoo sueew AjeAyep pjnjj pies 
uiajaijM e wrap jo z uijep jo i wrap o\ Buipjoooe wejsAs jeieifleo v "fr 

-eipaeu |eoi|ei{ e sg aipaeu moiph 
pnss ujaj8t|M z uijep jo t wtep o; 6uipjoooe wejsAs jaieifleo v '8 

-eipaeu moholi 

pies jo eoejjns e sasudwoo aoejjns apojpep ptes uiejeijM pue aAipnpuoo s; 
aipeau moholi pies uiejeijM |. aiiep oi Buipjoooe wejsAs jeieuReo v Z 
•eoejjns epojpeie ptes o; peidnoo 'Afxteua leoupeja j-a jo aojnos e 

pue !Apoq jejeijjeo pies jo uojyod leistp pies cq pejunow 'uoijbooi 
pajisap p;es o\ A6jaua j-h Buuewjap joj eoejjns epojpep aAipnpuoo e 

!Apoq jejemeo pies jo uauin) pies o\ pjnu aAipnpuoo e 6uueAi|ap joj 'Apoq 
jepqjeo pnss jo ueiuni leujejui eqi oj peidnoo 'pjn|j aAipnpuoo jo aojnos e 

!Apoq jeieifleo pies jo uewni eifl 
oi pa|dnoo uewni leuiejui ue BuiAeq pue Apoq jeieifleo pres jo uoi^od jejsjp e o; 
peiunow 'uo&eooi pajisap e je enssti Apoq Buqejiaued joj eipaeu Moyoq e 

!uaain| |eujpruj6uq e 
pue uoiuod lejsip e 'uoiyod jewixojd e 6uiAeq Apoq jeieifleo pejeBuoie ue 

:Bujsudaioo 'weisAs jaieifleo uojiejqe uy % 



lSZ80/t6Sn/JL3d 



6 



•eoejjns 

epojpe|9 pies 0} peidnoo 'sesind sninui^s 6uu9Ayep joj sueetu 6uisudujoo 
jeifljnj 'oi. wiep jo \. tujep o\ Oujpjoooe weisAs jeieifleo v *U 

•aoejjns apojpeie pies o\ p9|dnoo 'sjeu&s |eoup9|9 6uisuas joj 
SUH9UU 6uisuduioo J9qynj 'i mjep o\ Bujpjoooe uiejsAs jejeifleo v 01 

SU89LU Aj9Ai|9p pintf pies o; pue 8|p99u MO||oq pies oi peidnoo 
'Apoq jgjeijjeo pros Buoie AiieuipnjiBuoi Bujpuepce 'eqrn o^seid e sesudwoo 
Apoq j9j9qieo pies ui8J9L|m i luiep oi 6ujpjoooe uuejsAs j9i8tfleo v '6 



lSZ80/t>6SO/JL3d 



01 



18Z.S0/S6OAV 



(93 aina) 133HS aimusans 




ISZ8Q1P6SW1D& 



I8£S0/S6OAV 



(92 3ina) 133HS ainnjsans 




t/z 

ISZ80/f6S(l/13d 18Z.S0/S6OM 



(Kjiiu)j33Hsawwsans 
9'9IJ 




Z/i 



(1661 M*[) (RW pw»») OltfVSl/lDd w»d 





t onpuaiYj g|f$ -g-d *33gjoiu3l«d uwdoona 

VSI "ft J° «3Jpos auqiroi put 30I?N 


tf 11 '9 i 




W 6I JaquiaAON 6 


yodaj uaisas fraonvujoiiit atn jo 8uijrrai jo wo 


voreas itoou«uj31UI 3tn jo uoqaiduKW jrop? 




Xpanrj trapd noes mp jo nqmai laauneop .7. 

panPP nosed v 01 snoi/iqo Sopq ootmijqaioo qans *no3tn 
-nxrp qsns jsqjo anoui io wo iqia patnquioo si juwumxip 

310 tPq* d3? 3AQUAAUI UV 5A(0AUI OJ p3J3pBU03 3q 1001183 

uonuaAUi pxnisp s'qi laMre*3pj jepDOjed jo jusumoop # ^ 

3U0|B U»pn S! UBUIIttOp 3tfl 03UAV d31S 3AUU3AUI US 3A{0AU1 
(Q p3J3pCU03 3q J0OUS3 JO {3A0U p3J3ptOI00 3q JO0US3 
UOpUiAOT p3W8p 3qi t33OTA3pj JSpWOJSd JO JOSUmDOp .X. 

UO0U3AU1 

sip 8uiXppun AJ03to jo 3{dpuud 3tQ puwsnpun bj p3ip 
inq uoqsandds *m 9^ pnjubo in iou pus wp Ajuoud io 
ajsp 8ui[fj pnjotjvucaui sqj jay* psqsnjqnd nounvwp Jaisj ,x. 


pjuirop 3ivp Xiuoud 3vi ueio J3}e( 
inq upp Song praopvoidiui sip oi joud poipnqnd losunuop .<j. 

SUf3ttl J3tQO 

jo uoQionpo *9sn *3jnsopsip pJJO us oi Solldjaj )U3Um30p .O- 
(p3tjp3ds ss) uoseaj pipsds jaujo jo uopvip 
Jttpouv jo 3jsp ubqmiqnd suj tpijqsjs3 oj p3jp si QpiUA 
jo (s)on?p Xiuoud uo'siqnop mojiq a"eui ipn|« )U3umoop 

ajFpftziig 

Pjuoiitojsiui 3qi J3V^ io uo psusiiqnd inq tusoxnoop J3i(ie3 .3, 

33UEA313J JS|nOQJSd JO 3q OJ p3J3plSU03 
K>U SI ipnjM VB 3Xfl JO 3JBJS JEJ3U38 3lfl SuiUgSp 1U3UUU0P . V- 

: sjtuunuop psip jo ouoS^w |«p»ds . 


*x3tnn? oi paisi] 3jb uaqtnaui a*irusj luatsd | X| 


*3 xoq jo uoiivitUQttoo am ui paisq 3J? sjuaumoop jaqunj | | 




0861 *inf E2 (3IN0«1Q3W) 909 £10 0*Y'd3 


V 




9E auii - 61 9UU 'I uainioa *z a6ed aas 

V96T 

uaqiueAON K (SflVT LL088Y) £ZZ. tSfr I'V'HJ 


A 


SVZ'l 


S'fr'l S3Jn6j.^ aas 
9^ auiL - 62 3U H 'fr uuinioo aas 
S86I a«nf SZ (IONVHO V) OU ttS frVSfl 


X 




Viatunaop aioi|M aq} aas 
ZS6t 

Jaqotpo ZZ (9V IBZMaiSWOO)!) 8Zfr ISg'O^O 


A 


*on ujrep o) )aeA9p>i 


saSssssd iusA3pj sin jo •sieudojdd? ajyjM *uoq?orpui ini* nuaumoop jo uonsiD 




iNVAanau aa 01 araaaisNOD siNawnDoa o 




(p»sn SOU3) qoiras 'pnqDtid ajsuM «pu? 9 


ssq tjsp jo dujva) tptsas pjuoonijilui 319 8uunp paipisooo 3s?q w 


) 31UQ1P3I3 


psqaros spjsij atn ui papnjDui 3-rc sjuaamaop ipns jfvj juajxa sqj oj aopEjuaumaop umuiniiui uetn jaino paqareas aoij?iuauinao<] 


NI9V 8I9V 9 3dl 

(t|oqioXt uogngtstp <q panonoj u»js<s oopMijiasp) fraipreu uopnuaunoop umunoin 


QHHDHVHS SQ13U 8 




Odl P«« ootjoijBsip fTOoiiTO ipoq oj jo t>ai) uotirayos^D \WA pwoiiTOjajui oj Suipjoosv 






6£/ZI8I9V 9 3dl 

heuvw joarans jo nouvduissvd v 



ISZ80A6 Sn/IDd 



XHOJ3H H3HV3S IVMOlLVNmaXMI 



(E66I *l«f ) <*»««■ »n»d) OIC/VSl/iDd 



Z8-60-I0 


oeoit>0Z9 


-a-dp 






08-Z0-ZI 


M2*6099 


-V-dP 






88-tO-ZO 




-3-dP 






28-11-91 


9899EII 


-Y-Y3 






08-90-W 


610602* 


-v-sn 


08-Z0-E2 


909CI00-V-d3 






3N0N 




ezzwtt-Y-m 






3N0N 


98-90-92 


ozz*29*-v-sn 






3N0N 




82*199-3-30 




(s)iaqiuaui 




Viodaj ipxsas ui p9)p 








luauinaop juwd 



I9280/V6 Sfl/IOd 



IHOJ3H HDMV3S TVNOIXVNH31NI 



